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IV = JAPANESE ARMY RADARS=--EQUIPMENT Bh ANUFACTUREM AND PLANNED 


ARAL Boe 
le. General. In this section of the Survey are given brief reviews 
of each of the frmy radar sets of any importance smibimiderdete are givens 
in Section / on Japanese Navy sets.) Many were still in the developmental, 
or even planning, stage. These are included with the thought that they may 
on that account be of even greater interest since they tend to point out 
the extent of the art and thinking in Japanese electronio circles. The data 
have all been supplied by Japanese war research or manufacturing agencies. 
In some cases slightly conflicting information will be noted. These have 
been left as reported since the discrepancies did not appear of sufficient 
importance to warrant expending the time to rescelve them. 


The block diagrams of army sets were drawn up to oomply with the 
directive of General Headquarters, U.S. Army Forces in the Far East, to 
disclose ull of their radar equipments, research work, and proposad devel« 
opmentse Most of these diagrams were dravm in pencil on rough paper. 
Reproduction is therefore not perfect but it is believed adequate for ordin- 
ary study purposes. Numerous oddities of spelling and notation have been 
left untouched (except where difficulty in meaning was present). 


With each block diagram have been inserted one or more pages sum- 
marizing the technical characteristics of each equipment. Wherever possible 
clcse up pictures are shown which assist in describing its construction or 
operations Only mew pictures takeu op the~home islands of Japan (mostly in 
the Tokyo area) are included, on the assumption that pictures taken of earlier 
captured Japanese sets will, in the main, be familiar to the reader. In some 
oases suitable pictures or studies coule not be made because the Japanese had 
partly destroyed the units; othertimes, and much more often, our own occupy= 
ing forces had either gone “souvenir hunting" or engaged in the fun of smash- 
ing dejicate instruments, and defaced certain sets almost beyond recognition. 
An exanple of this is shown in the accompanying photos in some of the build+ 
ings at the main Army Radar School near Tachikawa. A small number of sets 
were installed at such remote points that photographing would have been quite 
difficult. Some of these will yet be visited by subsequent radar investipa- 
tors who will undoubtedly make their pictures available in later reports. 


2. Type Avs Type B Systemse The Japanese Army used both Typs A 
(Doppk r) and Vype B teutser) radar systems. A network of A-nets girdled 
the shores of the home islands as seen in the maps of Section VIII. The 
navy had plens for A-type sets also but did not employ them. The A-sets 
depend on the Doppler effect or wave interference patterns set su} when & 
moving reflector, eg. an airplane, crosses the transmission path betwoen 
a transmitter and a receiver. This section of the Survey will concern it~ 
self exclusively with Type 5 setse 
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3. “The Japanese Army Radar Book®. The information and block diagrams 
for the army radar sets were supplied principally by members of the Tama 
: Radar Researoh Institutes. Certain data, however, are from manufacturers and 
other sources. 


. It may be observed that Tachi- and similar designations are Tam e 
Laboratory numbers and frequently do not appear on the name plates of the 
equipment. They are used here beoause they are convenient, are recognized 
by the laboratories, the manufacturers and the operators, and because they 
give information on the use to which the set will be put. Thus: 


Tachi is used for ground equipmente 
Tase is used for shipborne equipmente 
Taki is used for airborne equipment. | 


A "Radio Detector" is a search radar. 
A “Radio Looator"™ is an aoourate positioning radar. 
Searchlight control, gunlaying and GCI radars fall in this 
olasse 
A "Radio Leader” is a set used to furnish acourate 
information on the position of a friendly fighters With a 
looator it makes up a GCI station. 
A “Wave Counter Measuring Apparatus” ig an RCM search ; 
receiver. A "Disturber" is a jammer. zp 
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TACHI = 6 





RADIO DETECTOR FIXED TYPE 


ce en comms enmonas nome! 


: Corresponding Allied Desigmtions Chi-B (F). 
Teohnical Characteristics: 


a fw» 68, 72, 80 MC/Se 50 KW. Range 300 kn. 
Accuracy: Range, + 7 Km; Azimuth, + 5°. 


Number Built » 350. Approximate Number Installed = /Zwy 


Descriptions 


ee ee TLE NE SE A ERT Oe ee Ee eee ee EES 


eee eG mls 12 Sec HOARE EN 


This is the set on whioh the min Japanese relianoe was placed for 
sarly warning. These equipments ware oallad Yoohi Yo Dempa Keikaik, or 
“Radio Detsotor for ths Important Place,” and as seen on the radar dispo- 

: sition maps in Seotion VII dotted the southern shores of the home islands. 
They were also built on several islands in the ohains leading southward from 
Japan, tha installations beooming less elaborate as the distanoes inoreased 
to such points as Okinawa and the Philippines. 


ee 


| : A Tachi-6 installation usually camprissd one transmitter whioh rad- 

; iated in all direotions at omce, or at least in a 90° sector, and from 5 

to 6 receivers spaced in a roughly ciroular pattern about it at distances 
up to several hundred yards. At the major reporting station at Choshi, 
1% kilometers east of Tokyo, two complete Taohi-6 units wers set up; ths 
transmitters were located on ea emall hill about a mile from the coean with 
some 8 receiving stations oriented in all direotions about them. 


The fixsd transmitting antennas took various forms, usually supported 
on a single very tall pols. Four layers of horizontally polarized antsn- 
nas Ware always usede For a 90° ssctor an antenna similar to the one 
shown in the blook diagram was usede For an 4&1] round sending station a 
four sided "box-kite” was built snoircling the pole. 


The receiving antennas whioh wsre hand rotated on a heavy central 
column usually extending down through the building housing the reosiver equ- 
ipment ars of the typs shown in the photograph. in operation one or more 
receivers are assigned a cartain ssaroh seotor. Thus searching a seotor 
continues whils one antenna tracks a flight. Display is on an A=soope 
reading 0-160 km or 0-500 kn. 





An auxiliary reosiver pioks up the pulses fran the tranamitter and 
usse it for swesp synchronization purposes. 


Additional receivars may be located at points 20 ky or more away to 
supply early warning infornmtion to AAA units, which "see" the airoraft by 
tha illumination of ths one transmitter unit. Such units use special 
elliptical charts to plot the position of a flight. One suoh instaliation 
war in uss by a series of 8 AA and S/L, headquarters reosivers located in 
positions up to 20 km from the Tachi-6 transmitter at Ikuta west of Tokyoe 
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A Group of Tachi-6 Receiving Antennas at the 
Army Radar School - Kodaira. 
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Close up of a Tachi-6 Receiving Antenna. 
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Interior View of Transmitter 
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Detail of Oscillator adjust Compartment - 
Tachi=66 








. 
GPa eee ence pee are eee teeter ede ae ee = i EE ENE 9 etetedte op ten tinnnees! vies es Dheal SERS A OL Re a ether tne NOME Sarak Somme AS Re 








| | 
! 
i 
i 
i 
a8 
debe ‘ 
* 
fou .n bs 
ei cor {5 WH 2% 2 act ! 
wh aad sae tat t 
. = i 
DOO BOC 2) S ! 
4 } | 
t ae. ' 
' is Ze ba aie 
\ ‘ t bd A PB: acters 
Ail ceduginen on ode ' 
Bole. a eee ee Jad ose Spy | ’ 
a ro Ld Sle ($25 ‘ 
: tne é 
deste ; tyes ; Bs ep 3 | ‘i 
. bow tps dau 
‘efi 
' ai 
' aoe elena ' 
5 : | J] 3€] (os 4 d 
t erect vat a) i 
‘ sum $6 “ r | f it! 3 e ees eae Pi 
fe & - : et ded a 
‘eda SET ON siege TT 
1 a {-- | 174° é : 
ites cake Ke eg : | ash It Jep ; , 
5 EH ! - i t on 
' i ’ 
' | ower pet cht ; 
; Oedicnter | (ee ne 3 Sparta saglte bug fy vysemp | 
i ue ue 4 7 Gy if ay f Ty (e | 
' ji haved bye ive 
t flaw fat k WP Ah a 
ift NO Tanase led 
ee alii ay BNE Get) ] anede | wedulates endyn" 
‘ . o> # Sate Saks a sone Ne fis SPR ' 
ode EE . 
. 1 t 
t 
wn 
} ae ee £. UG tau 1% , ee 
ee ! comedee ee ye tu asd! 
ee Se ; oY i : an i ae ' 
KL ; pe © ey %) ey oan: 
HF Gable * 3 ee tr del 
' bed ' 
' cy ‘ 
1 
1 i , 
YSawncn, Recaps ieee ee eins ~ 
iy site ee 
' 











Receiver Unit for Tachi-6, 
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Indicator Unit for Tachi-6- 
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Above: Tachi-6 
Transmitting 


Antenna 


Below: Tachi-6 
Receiving 


Antenna 
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TACHI = 7 


RADIO DETECTOR FIELD USE TYPE 


— Corresponding Allied Designations Chi-B (M). 


Teohnioal Characteristics; 





f= 100 MC/Se 50 KWe Range 200 En. 
| Accuracy: Range, + § Km; Azimuth, + 5°. 


Number Built «= 60. Number Installed = Ai-7ee0us 
Desoriptions 


Taohie7 waa the chief mobile early warning radar. Three trucks or 
trailer mounts served to facilitate its moving into locations where the 
larger fixed Taohi-6 installations were not praoticable. Taohi-7 was 
naturally semt further from the homeland and was found on Chichi Jima, 
Miyako Jima, and Okinawa. One was captured by Allied foroes in the 
Philippines. It was also a popular standby set for Tachi-6 installations, 
and was thought with its different frequency to give some insurance 
against jamminge 


A single antenna array is used for transmitting and receiving; a 
gas filled TeR tube tends to protect the receiver against the trans- , 
mitted pulse. A type A display is used on a 120 om tube. The olaimed 
azimuth accuracy of + 5° is highly problematical. 
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TACHI = 18 
RADIO DETECTOR@CARRIER TYPE 


Corresponding Allied Designation: ose 
Teohnical Cha.acteristics: 


fs 94, 98, 102, 106 MC/s. 50 KWe Range 300 Km 
Aocuracys Range, + 5 Km; Atimuth, + bes 


Number Built «= 400. Number Installed =§ Aeyv 


Description; 


This is the third and lightest (4 tons) of the stook Japanese early 
warning sets, and in spite of the formidable proportions of the 6 x 4 
element antenna was designed to be transportable in truckse Ths wits 
are not unlike those of the Tachi-7 although a different modulator plan 
is usede The antenna is motor driven at 2 rpm, and gives a remote azi- 


muth indication by means of selsyns. An A-type display with a 0-500 kn 
soale is used. 


tee 


Antenna for 
Tachi-18 = 
Kodaira Schoole 





Antenna for Tachi-18 = Kodaira School. 
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RADIO DETECTOR FOR ELEVATION WEASURING 
q Corresponding Allied Designation: ---- 


Technical Characteristics: 








} f = 82 MC/S. 50 KWe Range 100 Km. - 
é Acouracys Range, + 1 km; Azimuth, + 1°; Elevation, + 600 M. 


Number Bull. = 3. Number Installed = 3. 


| TACHI = S& 
Descriptions 

Taohi-35 was installed at 3 strategic locations in the Tokyo area for 
giving height data on approaching aircruft. An antenna switch arrangement 
on the reoeiving antana permits alternate canparisons of the signal mag- 
nitudes froma pair of left and right lobes and a pair of vertical lobes.- 
A goniometer pick up is varied in each case until the pips are the same 
height. Entering a calibration chart with goniometer range and elevation 
readings then gives the airplanes height. 


Color disks are placed before the elevation and azimuth pip matohing 
scopes (as on Tachi-3 and Tachi-20) containing 90° seotors of red and green 
filters. They are synchronized with the antenna switch so that when the - 
left (or upper) lobe is operative a red pip is seen, and when the right - 
(or lower) lobe is operative a green pip is seen. Instead of the pips 
being displaced along the scope base line as in oustomary American prao~ 
tise, they appear at the same point. Then when the superimposed red and 
green pips coincide exactly in height the result to the eye should be white. 
This idea is probably taken from British GL Mark II set captured early in 
the Ware 
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Transmitting Antenna for Tachi-35. 
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RADIO DETECTOR FOR ELEVATION ANGLE MEASURING 


Corresponding Allied Designation: women 2 
Teohnical Characteristics: 


f= 68, 72, 80 MC/Se Range 100 kn. 
Accuracys Range, + 1 Kms Azimuth, + 5°; Elevation, + 500 M. 


Number Built s 12. Number Installed «© “Zw 
Description: 


Tachie20 is a receiving unit added to important Tachi-6 stations to 
give height estimates, supplementing the normal 3 to 5 search receivere. 


Azimuth is measured by comparing return echo heights from left and 
right antennas on a color disk scope (as in Taohie-3&). Range and elevation 
are estimated by the combined positions of two goniometers registering 
range and elevation angles obtained from the diffraction patterns of pulses 
received by the upper and lower antennas. Color disk pip matching is used 
again here to locate the matched point. 
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Antenna for Tachie20. 


Sues. 








StS ARABS DAC USGL at «fey Lo rd Oe Re a sic em itt IR Dlr chs anata ierietemamtteten, 


(PO) einer eta sma ste RBI IE DOE OME EO RISE RETS Ie 


cae cots ermine steered 








; Detect for Elevalione ange rasnonnt 5 
. Pike, ‘y eeivid peat tat huight ppote aden pe 
3 a ert dpet al fet tigcelion wy meh 
{ “eK : . 
df ant i Apmath mee = Rgat mt ia Ay mad menante 
=“ eo 
seme eT ft tape lion ot meee 
Sum and Herne 54 anes ea 
iw bicker Exiaiie Niners 
t oa i as ( op ant 
i Tans =——s Sree .Sn rene 
ay ie (Meacer. Dll | re fod hemp jars; 
| ea AeT ant j Ae >| 
ze : Seeks OGG wr } oO (et r ee & Ay: 
| Gray [P wndacben mite i on. tyr Ge 
‘E ae i se om ete >) es eo 3 ae sy i 
oo R ‘ 
: 5 ) et ' 
2 Ms ier) | 
j Dram fe Elevation t : da 68 eect 
fo toate TE ae eae 
4 L : 
aremm | Henge eae Sodacole: 1 Unt : 4 pi 
ae soem Hanye oak thealen Aseria 
I 2 a. rae flee ee Lt 
|: : 
RI, Lette ne it yap a 
| = lee wali oO & wstaclen made | ' a 
Sie gy teem | 
ae eters Genconsite i im) 4 


j fe ' a \ ee /26-% i T SSE ur 0 
' j ’ ‘ | 
\. ‘ 


as ) ie if 
\ : S 


i 
mem ee a oo 


‘ Dee See eS 
wah Amp Any | ‘Basen Brew tebe * 


Riz (Oe ‘So; ey en ar oe : 
‘s Pet eee ee 


fom Back fine 
| 


é eta aie | a ey ad 
: Be eee 
“y ort Yade oT Neoglt Ee ann, iP} a 
pet so inl oft inde ataryd cet peiiies iG | 
, hun g wy {Me ’ ; tea % 
wrreloee ae 7 ; os “,, } an) | 


= aes lens ee 


a 





' 
' 
1 
, 





Ba} om wal 


ue lot 


want 





1? 50% f~r 
Rare al vee 
AT sored 





| 
| 
f 








TASE - 3 


tram en ace timings | 
es ones 
i : 

m1 


RADIO DETECTOR MARINE USE 


Corresponding Allied Designation; None. 


Technical Characteristics; Poe 


f © 110 MC/s. 50 KW. Range 300 Kn 
Accuracy: Range, + 5 Km; Azimuth, + 7°. 


Number Built = 30. Number Installed = Few. 


Description: 


This set was designed to be used on army transports for long range 
detection of the approach of enemy aircraft. Results were unsatisfactory, 
however, so plans were made to transfer it to land use. 


Separate antennas are used for transmitting and receiving; control 
of azimuth is by the Ward Leonard System. 





fase-l Transmitter, Receiver, Indicator, and 
Control Equipment - Kodaira School. 
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TASE = 10 


RADIO DETECTOR FOR SUBMARINE USE 


Corresponding Allied Designations ovne 


Technical Characteristics; 


fs 150 MC/S. 10 KN. Range 50 Em. 
Accuracys; Range, + & km non-directive,. i. 


Number Built «= 10. Number Installed = 1. 
Description: 


This set which was to provide all round warning of approaching air- 
craft was installed on the Japanese Army's only transport submarine of 
suitable sizee Conflicting reports of the set's fate are given. One 
says that the warehouse containing the set destined for installation was 
bombed and destroyed. Another says the set was actually installed but 
due to inadequate electrical power on the submarine tests were never com- 
pleted. A third says the submarine was sunk. The remiining sets were 
modified for land use with a 3 x 2 mattress antenna. 


A single half wave vertical stub antenna is used projecting above 


the submarine's hull. An A-type displays shows the range of any targets 
but not their azimuth. 
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TASE - 2 
RADIO DETECTOR FOR SEA SEARCH 
Corresponding Allied Designation; -=== 
Technical Characteristics; - 


Wavelength » 15.7 om. 1 KNe Range against; ships, 30 Km; subs, 
15 Km. 
Accuracy: Range, + 100 4; Azimuth, + 1°. 


Number Built © 80. Number Installed = 440 Uvsarisemczory 
Description; 


This sst for army transport surface protection was designed to oper- 
ete at a wavelength of 20 om. However, at this time a 15 om air cooled 
magnetron was being developed by Nihon Musen (the MP-15) and after the 
building of 20 sets by Tokyo Shibaura the set was changed to operate at 
this wavolength. A very small magnetron (also with electranagnet) was 
used as local oscillator with a spacially designed "Barkhausen-Kurz" 
mixer tube (BK-15). The large paraboloid antenna with dipole horizon- 
tally polarizsd and rod reflsctor in front of it was hand sweng in azi- 
muth. The set used a hydrogen filled TR tube containing a fixed tung- 
sten gap whose life was only about 50 operating hours. 


Tase 2 proved quite unsatisfactory because the tranamitting magnet~ 
ron developed so little power (1 kw) that submarines could not be de- 
tectsd beyond 2=3 km. Nihon Musen urged the army to adopt the already 
successful navy 10 cm set Noe 22 instead of building Tase 2, but the 
army could not be convincsd until too late. Eventually the army switched 
to the Noe 22 sete 
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Tase-2 Transmitter, Receiver 
and Indicator, Showing Trans- 
mittine and Receiving Magnetrons. 


wee 


LE TE OE I A TNT 


e 
% 
¥ 
Fe 
¥ 
‘ 
2 





iy 
Taki - 1 TYPE II 
AIRPLANE RADIO DETECTOR FOR SEA SEARCH 


Corresponding Allied Designations; Taki Mark le 


Teohnioal Characteristics; ’ 
fe 150 M/s. 10 KWe Range against; ships, 100 Km; subs, 20 Km. - 


Accuracy: Range, + 2 Km; Azimuth, + 6°. 
Number Built » 1000. Number Installed = Aine ous 
Desoriptions 


This first airborne radar set was completed in 1943 for use on heavy 
bombers. (Later a lighter version oalled Taki 1, Type II was developed 
with similar oharacteristics for amaller planes.) Notable is the faot 
that only 6 months elapsud between the setting of the specifications and 
sets coming off the assembly line at Nihon Musen. 


Three antennas are used, a forward looking Yagi, and a 2 x 2 array 
on either side of the fuselage for sidewise sesrohing. By means of an 
"antenna changer" any one can be rested upon at will. Or by means of a 
motor drive all three can be run through in rapid sequence. An indicator 
light shows at any instant the particular antenna connected. Transmitting ; 
and reoeiving are done on the same antenna, a TR tube (BeS) being used to e 
protect the receiver. A simple A-type presentation giving range is used. 
A series of pips spaced 10 km apart with a phase shifter to zero them on 
the main pulse gives an accurate range on targets. 


The equipment, though heavy, Was reported to have given very satis- 
factory surface search resultse 
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TAKI - 1 TYPE IV 
AIRPLANE RADIO DETECTOR FOR SEa SEARCH i 
Corresponding Allied Designation; ---- 
Technical Characteristics; 


fs 150 Mc/s. “) KWe Range against; ships, 100 Km; subs, 20 Km. : 
Acouracys Range, + 2 Km; Acimuth, + 5°. 


Number Built = None; test model under construction. 


Description: 


Taki 1 Type IV was designed as a lighter set to replace Taki 1 Type 
II (80 kg vs 150 kg). Similar operating characteristics and performance 
were expectede Two A-type scopes connected in parallel were provided. 





takie-l, Type 4 Airborne Search }adar. 
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Taki-l, Type 4 Radar, Showing Interior 
of Components. 
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TAKI - 3 
AIRBORNE SEA SEARCH RADAR 
Corresponding Allied Designation; <--=- 
Technical Characteristics: 
f= 375 1Cc/S 
Number Built = 50 Number Inctalled = 0 
Description: 


This airborne surface search set was an experi~ental mocel using an 
& tube rin: oscillator for the transmitter. 4 >in fastened to the lecher 
wire shorting bar runs in a spiral groove cut in a disk as shown in the 
photo; it provides an ingenious method for precision kno! tuning of the 
trunsmitter from the front of the panel. he set was develcped in “upust 
1943 by the radio department of the Aeronautical Laboratory, Tokyo 
Imperial University. Two Yagi antennas were to be placec side by side 
projecting from the nose of the plane. Tama Institute rejected the set 
in 1944 because of its poor performance; unfortunately 50 sets had 
already been builte 
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Taki-3 Airborne Search Radar. 
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TAKI - 24 
AIRBORNE 10 CM SEARCH RADAK 
Corre sponding Allied Dasignation: “mae 
fachnical Characteristics; 
Wavelength «© 10 cme Powers unimowne Range: unknown, 


Number Built: One urder experimental. construction. 


Description: 


Taki=24 employed almost the same oirouits as Taki-14 described previous- 
ly, with the exception that a 10 om magnetron was used and the dimensions 
of the high frequency coaxial twming and transmission circuits were corres= 
pondingly reduced. (In the 5 em version, Tachi-34, the transmission lines 
were replaced by reotangular wave guides.) Two glow discharre "valves" 
are used to protect the reoeiver while transmitting. 


Primary research was conoentrated on Taki-l4, with Taki-c4 and -34 
to be next in line up on its satisfactory completion. 


(For blook diagram see Taki-14) 
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TAKI - 34 
MICHOWAVE AIRBORNE SEARCH RADAR 
Corresponding Allie? Designation; ---- 
Technical Sharacteristics; 


tf « 6000 MC/S (A= 5 om). 1 KW. Range 15 Km 
Acouracy Unknowne 


Number Built «© 1 experimental model. 


Description; 


This set was the Japanese army's bid to equel the performance of tis 
APQ-13 found in Amriocan B-293. Many of the ideas inccrporated were direct~ 
ly inspired from studies their engineers made on captured sets. 


A 5 cm magnetron was developed by the Sumitomo Company, but its out- 
put was only about 1 kw. An 80 cm paraboloid antenna reflector was fed by 
a waveguide, after passing through two rotary joints. The antenna rotated 
at 20-60 rpm and tilted from 0° to -60°. 


A double superheterodyne receiver was used with crystal mixer and a 
velocity modulated beat frequency oscillator. IF. frequencies were 
100 MC and 27 NC. 


Display was on a 0 to SO km range PPI scope with variable range circle, 
and on a parallelled A-tyre scope with corresponding bright dot range marke 


Altitude determination was by a calibrated sweep delay circuit which 
narrowed the ground return circle until it became just a dot. Altitode 
ranges were 0 to 15 km. 


Research was begun in November 1944, and the one experimental cet 
resulting was turned over to the Army for testing in July 195. kanges 
obtained from a hish point land instalk tion were very disappointin-, 
being only 12 to 16 ka. 
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TACHI = 1 


RADIO LOCATOR TYPE 2 


Corresponding Allied Dedignation: Mark Ta Model 1. 
Technical Characteristics: 


fs 200 MC/Se 10 KWe Range 20 Kme 
Accuracy: Range + 100 M; Aramuth + 1°; Elevation + 2=8°, 


Number Built « 30. Number Installed «= several. 
Descripti sn; 


This set of the "locator" type is to provide data at important bases 
for antiaircraft gun firinge A simple transmitting antenna and four re- 
ceiving antennas with screen reflector are used, the latter being princi- 
pally relied upon to give azimuth and elevation. A 4 segment distributor 
synchronized with the progressive phasing of the 4 reseiving antennas, 
switches the received signal echoes to the cerrespording deflecting plates 
in the azimuth and elevation cathode ray tubas. Pip heights on either 
side of the scope base lines are matched by eyee 


In practise the power output was only half (5 kw) of the designed 
value, and relatively poor range results were obtained. Expected raiges 
of 20 km on single aircraft turned out to be only half that graate 
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TACHI = 2 
RADIO LOCATOR TYPE 2 


‘ Corre sponding Allied Designations Mark Ta 2. 
Technical Charecteristics; 





f = 200 MC/Se 10 KWe Range 20 km. - 
Accuracy: Range, + 100 M; Azimuth, + 1°; Elevation, + 1. 


Number Built = 35. Number Installed s sSavcease 
Descriptions 
This gun laying equipment is a mobile unit the transmitting and re- 


ceiving antennas, while separately operating, are mounted on the same re~ 
flector framework. The vertically polarized transmitting dipole sends out 
a comparatively broad beam. The four receiving antennas are interoon- 
nected by a phasing ring so that successive lobes in left and right and 
i up and down directions are generated; these are svitched through a 4 seg- 
I ment distributor to the corresponding deflection plates of the azimuth and 
elevation oscilloscope tubes. 
E 


Design ranges of 20 km were readily attained, at times reaching out 
to 40 km. The elevation accuracy was not as reliable as desired in cer~ 
tain locations. In general Tachi-2 was a satisfactory fire and search- 
light control equipment. In the latter stages of the war Tachi-3l's were 
being substituted fa Tachi=2's. 
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Tachi-2 is sonetimes trailer vourtec 


For Camouflage 
Purposes Tachie2 
; May be located 
Ina Bern thick 
Rolls back on.. 
nee ieils when the 
a \ Set is in use 





i 
° ‘ ‘ 

taedd's foe oy oe thie 
wie wet os aphoonee Selb j 

7 ot “ah , , 
- ° * 
te ag aan 
° oe 
. 








Tachi-2 is - 
Found with 
A Variety of 
Antennas, some 
Quite complex 
As in This cone 
At Kawasaki 
(See serial 
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TACHI - 5 


RADIO LOCATOR TYPE 3 


Corresponding Allied Designation, Mark Ta 5. 
Technical Characteristics, 


f= 76 MC/S. 50 KN. Range 40 Kee 
Acouracy: Range, + 100 M; Azimuth, in ey Elevation, + beg 


Number Puilt « 160. Number Installed = Wyse aus 
Description: 


Thie is a larger and heavier equipment than Tachi-1 or Tachi-2 and 
was used, only in fixed installatione, for controlling both eearchlights 
and gune.e The rotating transnitting array was loceted in a hut separated 
from the receiving antenna ty 50 to 100 yards. The receiving entenna as 
geen in the photography lies flet on its beck. Azimuth is obtained 
through horizontal lobe pip matching on a color disk cathode ray tube. 
Elevation angle is estimated by a goniometer measurement of the phase 
angle between the sicnale received on the fore end aft antennas. The 
positioning is set by matching signal pips on the elevation CRT. A cal- 
4brated drum is mechanically coupled with the elevation and range gonio- 
meters and permits a direct reading of the altitude of the plane being 
tracked. 


A feature of this se* not found in many others is an automatio gain 
contro] cirouit in the receiver. 


Tachi-3 was the main reliance of the army for acourate fire and 
searchlight control. 


Tachie3 was tested ty the mavy at their field laboratory at Chiga- 
eaki and although found to have longer range than their fire control 
equipments, it did not give aa good azimuth and elevation accuracy. 
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TACHI - 4 


RADIO LOCATOR TYPE 4 


Corresponding Allied Designations Mark Ta 4. 
Technics) Characteristics: 


f= 200 MC/S. 10 KW. Rerge 40 Em. 
Acouracys Range, + 100 Ms Azimuth, + 1°; Elevation, + 1°, 


Number Built = Number Installec «= 
Description; 


Tachi 4 was a medium weight set designed to give increased perform- 
ance over Tachi-1l and <2 for fire and searchlight control, The result was 
disappointing since only about half of the expected 40 lan range was ob- 
tained. Moreover ths angular acouracy was poorer than either Tachiel or 
“2. Hence the set was used to fill in the warning in otherwise dead rones 
in mountainous areas, and for esarchlicht control. As the war ended 
studies were being made to improve the antenna, which usec a separate Yagi 
mount for tranmitting and a group cf 4 receiving Yagis mounted on an 
octagonal shaped screen carried by a trailer; recoiver take off from the 
antennas Was tirough a phasing ringe Ap A-scan CRT permitted the selection 
of any target, whose echo was then displayed on a combined azimuth and 
elevaticn scope by means of a 4 segment cistributor. 
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RADIO LOCATOR MODIFIED TIPE 4 


Corresponding Allied Designation; Mark Ta Model 4 (probably). 
Tevhnical Characteristios; 


f= 200 MC/Se 10 KW. Range 40 Kmo | 
Acouracys Range, + 100 Ms Azimuth, + 1°; Elevation, 2 1°. 


Number Built = 70. Number Installed = “only a few"; a new set which 
was still undergoing deve lopment. 


Descriptions 


Tachi-31 was developed to provide improved performance over Tachi-l, 
~2, and -4, the lightweight locators. Unlike ite predecessors it uses 
the same antenna for transmitting as receiving to get more overall anten- 
na gain in the particular off-center angle at which the lobe is pointing 
at any instant as regulated by the position of the connection of the trans- 
mission line to the antenna phasing ring. As indicated on the block dia- 
gram the lobe can be swung in a cirole 64" off center. A four scope pre- 
sentation is used; coarse range, fine range, azimuth pip matching, and 
elevation pip matching. 


Preliminary results with thie set indicated tracking ranges of 16- 


25 km, and the relatively good accuracies in azimuth and elevation of 
+ 1°, It was to have becom the standard army radar locator. 
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Hetail of Tachi-<1 antenna. 
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TACHI = 24 


RADIO LOCATOR WURZBURG TYPE 


Corre sponding Allied Designatiuo: None. 


Technical Characteristics; : : 
Wavelength = 50 ome UO KWe Range 40 me - 


Accuracy: Range, + 40 M; azimuth, + 1/8°; Elevation, + 1/8°. 


Number Built = 5. Number Installed = 0. 


Description: 


This set was ae close a copy as the Japanese firm Nihon Musen could 
make of the German Small #urzburg 60 om gun laying radar. Complete blue 
prints and certain very special parts including the vacuum tubes were 
brought over from Germany by submarine in January 1%4. Although it is 
rumored that as many as 20 technicians came with the plans to help on its 
production, only one German engineer, a Mr. Foders, can actually be iden= 
tified. It was decided that Nihan Musen would re-engineer the set to 
Japanese specifications and build three initial sets, two of which would 
be sent to the Sumitomo and Tokyo Shibaura companies for them to use as 
models for large scale production. An initial order of 50 was said to have 
been placed. There is soma difference of opinion between the army engin- 
eere and the manufacturer as to which was primarily responsible for their 
requiring 18 months to get the first model builte In any case, these first 
sets never were operated, largely because certain items such as the CRIs 
which were to have been supplied by Sumitamo and Shibaura were unavailable, 
those companiest plants having been badly bombed. The manufacturers 
stated that "if the war had lasted only one more month” they'd have had 
a Tachi=24 in operatione 


If the Japanese had had this set 6 months earlier with its vastly 
superior tracking accuracy the effectiveness of their AA defense might 
have been very greatly increased resulting in a much heavier loss to our 
B-29 aircraft. 


The photos show the first and most nearly canpleted models of the 
fachi-24 set in a barn near Mitakh, Tokyo areae 
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TAKI = 2 
AIRPLANE RADIO LOCATOR 
Corresponding Allied Designation; <--= 
Teohnioal Characteristics: 
Wavelength =» 80 om. 2 KW. Range against: aircraft, 3 Kas ships, 


8 Bn. 
Accuracy; Range, + 200 My Azimuth, + ac, 


Nanber Built = 4 small number Mumber Installed = still under 
teat. 
Deeorl ption: 


This was the first army AI (air interception) radar built and beare a 
strong resemblanoe to the Amerioan SCR-540 equipmente The eet is fora 
2 place airplanes. It uses a Yagi array with folded dipole for a nose ine 
etalled transmitting antenna, and a pair of antennas on eithsr eide of 
fueelage for azimuth estimation and another vertically spaced vair for 
elevation estimation. A motor driven distributor oomsots the reosiver 
to sach entenna in rapid succesdon. ‘The display is wniqus in that one 
tude ie used for ranging (A-type) and another tube shows Up-Down eignal 
etrengths on the left half and Left-Right signal strengthe on the right 
half, ae suggeeted in the blook diagram. A remots indicator for the pilot 
duplicates this esoond display; a meter operated by selsyn oontrol from 
the indicator unit gives him ths range of the target seleoted for viewing 
by the radar operator. 


Model II of Taki-2 was undergoing teete on night fighters at the 
time the war ended; studies were being made on a Mods] IZI whioh would 
have an improved indicator. 
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TACHI = 18 
GROUND PART OF FP“=ND LOCATOR 
Corresponding Allied Designation; ---= 
Technical Characteristios; 


Tranamitter f« 184 MC/S. 10 KW. Receiver f= 175 MC/S. Range 
150 Kne 
Acouracy: Renge, + 500 W; Azimuth, + 1°. 


Number Built = 20, Number Installed = e+’ — 


Descriptions 


This is essentially the ground end of a GCI system by which a oon=- 
troller can at all times keep acourately informed of the location of a 
friendly interceptor. The ground station is really an interrogator for 
the Taki-15 IFF set oarried in the plane. The interrogating frequency is 
18% MC/S, while the plane replies at 175 MC/S. This insures that only 
the friendly airoraft's signal will appear on the indicator. 


The tranamitter sends out a single lobe broad pattern, while acour- 
ate azimuth is obtai:ed by lobe switching the reoeiving antenna pattern. 
Range and azimuth scopes ace provided; echo heights being matched on the 
latter. The first equipments were just being installed and ground orews 
were undergoing instruotion at the end of the ware 


Tachi ~ 13 
Transmitting 
Antenna (Lower) 


and 


Receiving 
Antenna (Upper) 
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TAKI ~ 15 TYPE I 


AVIATION PART OF FRIEND LOCATOR 


Corre sponding Allied “~signation; ~--- 


Technical Characteristios: : 
Transmitter f + 175 MC/S. 100 We Receiver fe 164 NC/S. ’ 
Nonedirective. 


Nunbsr Built » 60. Number Installed « ew 
Desoription; 


Taki 15 is the Japanese army's IFF set and is a amall beacon car= 
ried by the aircraft, receiving on 134 MC/S and responding at 175 MC/S. 
Headphones and a key are provided and with similar equipment at the ground 
end (Tachi-12) two-way Morse communication can be carried on. In the 
rudimentary fighter control techniques being worked out this channel was 
used for passing homing information but not for interception instructions. 


See Taki~15, Type II for the refined version of this set, which uses 
lecher line tuning, and a T-R discharge tube to protect its receivere 
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fated airborne equipment is Taki-30) which will provide reasonably accurate 


TACHI = 28 
LOCATE = LEADER 
Corresponding Allied Desimation; ---- 
Technical Characteristics: 


f» 190 MC/Se Range 300 Km. Signal relay f = 50-65 MC/Se 8 We 


Number Built « 1. Number Inatalled » 1 (being tested). 


Description: 
Tachi-28 is the nam of a complete growid equipment system (the assoo- 


data on the current positions of up to 50 independently controlled aircraft. 
Fach airplane to be controlled carries a transmitter (Taki-50) radiating 

@ oontinuous signal on 190 ¥C/S modulated at some assigned frequency be- 
tween SO and 60 kce Two or mors DF (direction finder) stations located at 
intervals cf about 50 miles pick up the signals. Their antennas rotate 
steadily at 2 rpm, and each is arranged by 50 oyole lobe switching to have 
a horizontal pattern with two mxima and a sharp minimum between theme 


The composite signal pioked up by each DF station--a mixture of tones 
from 30 to 60 ko-=is radioed to a control station on a special 5 meter link. 
In the region below the lowest aircraft signal frequency (from 0 to 30 ko) 
a voice channel and an azimuth signal are transmitted. The latter indioa- 
tes the position of the DF antenna and is in two parts: one, for fine data, 
4e oontinuously variable and repeats itself every 30°; the othsr, for coarse 
data, varies in 12 steps. At the central station the coarse azimuth siene) 
lights one cf 12 neon lamps, while the fine azimuth signal positions the 
spot of a oathode ray tube, causing it to go through a circle for each 30° 
of the DF antenna's travele The signal of the partioular plane being ob- 
served is selected by a filter and displayed radially on the cathode ray 
tubes Beoause of the double=-lobe pattern of the DF antenna the observed 
figure will be like that shown on the scope cf the diagram for the “Control 
Leading Office"; the minimun in the center of the figure is at the azimuth 
of the plane. The operator locating a plane hae two such scopes before 
him, one for each of two outlying DF stations. From the data of both sta- 
tions he osn locate the plane quite accurately. Other operators use the 
same azimuth signals but select different aircraft signals. 


This system is of interest in that it provides instentaneous renote 
indication of a large amount of data; 2 DF outs a minute on each of 50 
airplanes. It was intended for GCI use and a large system was bei ng ine 
stalled in the Tokyo areas The central station was lcoated at Mateudo; 
initial DF-ing stations were at Choshi and Shirahama, 50 miles east and 
south, respectively, of Tokyo. In some cases relay stations were to bs 
used in the S-meter radio link. This grand scale project was interrupted 
by the ending of the war. 
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Tachi-28 Central Station Equipment 
Left:. Fine Indicator, Coarse Indicator, 
Auxiliary Equipment 


Center: Monitor Scope, Fquipment to 
Develop Circular Sweep 


Right: Filters for. Airplane Signals 


Tachi-28 
D/F Antenna 
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TAKI = 50 


LOCATE~LEADER = AVIATE PARTS 


2s a” ee 
SS ho near alc 2 


Corresponding Allied Designation; «=-- 





ee aus 


De scription: 


faki-SO is the small transmitter carried by the interoeptor airplane 
to indicate to the ground system (Tachi-28) its accurate location. It 
sends out a continuous signal at 190 MC/S modulated by a choice of sige 
nals in 1 ko steps between the limits of 50 and 60 kc. Thus 80 different 
planes, cach with a different modulating frequency, oan be individually 
controlled simultaneously. 


| 

| i Teohnical Characteristios; 

| | Transmitter f« 190 MC/S. CW 20 We Modulation f= 80-60 xc/s o 
i (1 KC/S steps). Non-directive. 

| Nunber Built « 50. Number Instalied «= a few for test. 
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8 TACHI = 386 
ORDER APPARATUS FOR DBFENSIVE-ATTACK-COMPUTER AND TRANGMITTER 
Corresponding Allied Designation; ---- 
Technical Characteristics: 


ee of Computation: Bearing, + 2°; Range, + (30 seo x cruising 
speed)» a Ly 
Acouracy of Transmission; Bearing, + 5°; Range, + 200 Ms Altitude, 
+ 500 Me is a 


Number Built « 1 under test. Numbes Installed = 1. 


Description: 


Taohi-36 is first an electrical camputing device in which is inserted 
the present cairse and speed of the foe plane and of the friendly plane. 
From it comes the proper course for the friendly plane to fly to effect an 
interception; the distance to fly te that point is alsc given. The re- 
maining part of Tachi-36 is a transmitter with controls on which the oper- 
ator sets up the correct course to fly (azimuth) as just detsrmined, the 
distance yet to go (range) and the altitude tc com in ate These three 
pieces of data are transmitted through three sectors of a rotating con- 
tactor, each contact of which is associated with a different low audio 
frequency modulating a radio transmitter. A corresponding rotary ar- 
rangement with tuned reeds is installed in the plane and when the rota- 
ting electromagnet carrying the demodulated radio frequency passes the 
proper tuned reed it sets the latter in violent vibration. These are 
warked with proper courss, range, and altitude scales so that the pilot 
can at a glanoe tell the proper next move to make. The rotating «elements 
are kept in step by a synchronizing signal sent once a second at the start 
of each revolutions 
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TACHI - 17 TYPE I 


IDENTIFICATION OF FRIEND GROUND PART 
Corresponding Allied Designation: acon 
Teohnical Characteristios; 
Transmitter f » 164 MC/s. 10 KW. Receiver f » 175 MC/S. Range 


250 Kms 
“Acouracys Range, + 3 Km; Azimuth, + S°. 


Number Built = 50. Number Installed « 0. 


Description; 


Tacki-17 Type I is a ground IFF interrogator to perform the sane 
function as Tachi-13. Tachi-17, however, has a greatly inoreased antenna 
gain theoretically raising the maximum range froma figure of 150 km to 
250 kn. 


The equipment was to have been installed in conjunction with strate- 


gic detector stations such as the Tachi-6. Modifioations were already 
being made however in its design leading to the Model II. 
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TACHI = 17 TYPE II 





IDENTIFICATION OF FRIEND GROUND PART 


Corresponding Allied Designation: ommse 


Technical Characteristics, 





fransaitter fo 184 M0/S. 10 EW. Receiver f= 175 MC/Se Range 
260 Kn. : 
doouracy: Range, + 2 Km; Azimuth, + 1°, 


Dacoription: 
Tachi-17 Type II was developed from Type II, the principal difference 


being that lobe switching hae beeii introduced in the receiving antenna sys- 
tem whioh is now distinot from the tranmitting antema. By this means 
the azimuth aoouracy of the eet is increased threefold. This feature was 


| 
Bumbder Built s “zw Number Installed = (hzce 72s7- 
| undergoing tests ag the war ended. 
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PAKI ~ 15 TYPE II 
IDENTIFICATION OF FRIEND ATRCRAPT PART 


eaten CRT TE EET EEL 


_ Oorresponding Allied Designation: --== 


Pechnical Characteristios: 


Tranmitter f= 175 MC/S. 100 W. Receiver 2 = 184 viC/8. Won- 
directives 


Waber Built = 120. Number Installed = Few, if any 
Description; 
Preis) 


This is a considerably refined Taki-15 Type I tranepondor equipment, 
using leoher rod tuning for the trananitter and a TeR tube to protect the 
receivere 





Amy IFF Set, Taki-15, Type IIe 
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TACEI = 39 
HYPERBOLIC MAViGATION APPARATUS-GROUND PART 
Corresponding Allied Designation; ---- 
Technical Characteristics: 


fe 1.5 MC/Se 160 KWe Rence during: day 900 Rm; night 3000 En. 
Range acoureoy + Ik. 


Yamber Built » First syatem partially completed, some destroyed by bombing. 
Description; 


Tachi-39 is the growmd equipment for a hyperbolic navigation syeten 
simihr to LORAN. Instead of having a “master” and a “slave" station, 
both statione in a pair are controlled over a 75 or 150 MC/S radio link by 
@ separate master station which iteelf does not transmit pulses on low 
navigation frequency (1.5 MC/s). One station (etation B) tranamits a drift 
pulse as well as its regular pulse. The drift pulse movss at a oarefully 
controlled rate, and the time between its coincidence with the A-signal 
and the Besignal (as viewed on the scope in the plane) is measured there 
with a stopwatch. This gives a quite accurate measure of ths.tine by which 
regular pulse from B lags (or leads) the pulse from A, and hence sstab- 
lishes whioh hyperbole the airplane is on on the navigation ohart. A sim- 
4lar fix from ancther pair of stations establishes the plans's location on 
another hyperbola. Where the two interseot is the plane's position. 


This method is ingenious in that the stopwatch is the only tims 
measuring equipment needed in the plane, and thus their airborne equip- 
ment can be much simpler than ours. The obtainable acouracy is probably 
not as good ae that of LORAN. However, by careful control of main pulsss, 
and the rate of the drift pulee a time differsnce of say 16 seoonds night 
understandably be read to less than 1.0% error on a stopwatch, the claimed 
acouracy for the systeme 


Japanese arny sleotronics engineers claim to have thought up ths 
ideas themselves for Tachi-39 about August 1948. Several of the units for 
the first syetem had been built by the Sumitomo Company by the snd of May 
1945. A second set was made at the snd of July but was destroyed by bomb- 
ing on 2 August. This was to have been quite a formidable squ‘pment, the 
tetal weight for a master and two slave stations coming to soms 600 tons. 
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TAKI ~ 39 


HYPERBOLIC NAVIGATION APPARATUS@AIRCRAFT PART 


ANA 


Corresponding Allied Designation; ---=- : 


Technical Characteristics: acs 
fe 1.5 MC/S. Non-directive, | 5 


Number Built = A few models. Number Installed «= Probably none. 


Description: 


The airborne end of the hyperbolic navigation system consists of a 
simple superheterodyne receiver at 1.5 MC/S feeding the rectified ref. 
pulses to the vertical defiection plates of an oscilloscope. The sweep 
is locally generated and is varied in rate until the received station 
pulses are held statiomry. The time required for the drift pulse to 
walk from the A to the B pulse, or vice versa is read on a stopwatoh; a 
chart then shows the line of position on which the aircraft must be 
located. 
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fechnical Characteristics: 





Wavelength = 27 om. 2 KW. Range in radius 20 Ke (5000 M altitude). 
Acouracys Range, + 2 Ku; Asimuth, + 8°. PPI display. 


Number Built =» 2 or 3. Number Installed = 1. 


Deecriptions 


Taki-14 was to have been the Japancee counterpart of the American 
SCR-717B, for use in navigation, search for shipe, and possibly for bomb- 
ing. It usee a grid modulated triode T-327 for transmitting which gen- 
erates a pulsed power of 2 kw at 27 centimetere. The antenna is con= 
prised of a clipped 60 om parabola oarrying a horizontal dipole and a 
6x 4 array of directors, which is claimed to give a beam 6° wide (half 
power point) and 60° deep in the vertical plme. The antenna whioh ro- 
tates at 20 rpm and has no tilting facility, is mounted in a paper fiber 
radome beneath the plane fuselage. A 120 mm cathode ray tube gives a 
PPI type of display. Rotary joint and hydrogen filled T-R tubes followed 
Amsrican practise. Circuit schematics of Taki-]é are given in Appendix 
Ile 


This set wsighed much lsss than the oorresponding microwave nary 
airborne searoh radar (120 kg vs 5300 kg). Plans were being formated 
to pool the joint army~navy experience in building a 5 om airborne set 
to rival the Amrican APQ-15. 


The first Taki-l4 produced (by Tokyo Shibaura Eleotric Co.) wae 
installed for test in a Ki-21 plane. Preliminary flights gave shore 
outlines at 30 ln. The war ended while repairs were being made at Fusa 
airdrome to bomb damage inflicted on the planes 


Two models, I and II, were mads of Taki-l4. The second type differed 
chiefly from the first in that cavity tuning of ref. circuits was used, 
and that the transmitter power was inoreased to 10 kw. Thie improvement 
nsarly doubled the effsctive range to 70-80 km on large land masses. 


The following recital of the development of Taki-14 was written by 
Maj. Uczumi, “project sngineer" on the set for Tam Institute. It is 
given in full with the wording used on the original ocpy as an interest~ 
ing view of the problems and difficulties confronting Japaness radar 
engineers in the later days of the war, as well as a review of their 
latest airborne radar construction. 
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RESEARCH OUTLINES OF TaKkI-l4 (P.P.I.) 
by Major Uoswni, Tama Research Institute 


le The starting time of research and the outlines of designe We 
. started the research at the end of August in 1943. As we finished the 
vollection of fundamental data for the set design, we started the trial 
production of Taki-14 at Toshiba-Tsushin Company according to the 
following data; ieee 


Transmitters; 
Wave length s about 25 om 
oscillator type = Back-coupling with cavity resonator 
modulation type s grid modulation 
peak output = 2-4 KW 
pulse width = 1.5 ps 
repeating frequency = 500 o/s 


Reoeiver: 
Type = double superheterodyne 
lst IeFe =» 21.5 NC/S + 1.5 MC/S 
and IeFe = 8.75 MC/S + 1065 MC/S 
Sensitivity = about YIO db after the I.F. stage. 


yee 


Antenna Systems 


le Cooperation type of transceiving by the glim-relay 
method. 


2e Yagi array with Sedimensional parabolic reflector. 


We ight: 
120 kg excluding rectifier and inverter;reotifier = 40 kg 


2e The probable faculties expeoted of the set when we started the 
lst trial produotion; 


about 70-80 Km at unidireotional indioation, and the most 
visible radius when we adopted the panoramatio indication 
is about 50 Kme 


Se Process of Researche 


We oompleted the Noe 1 trial set on August in 1944, and then we ’ 
tried the experimental flights aboard the Ki-21 (97 Type heavy bomber), 
but we found its faoulties very poor and insufficient for practical uses 
That is to say, the most visible radius is about 25-30 Km only. 


Thus we continued our efforts to improve mainly the antenna 
‘system and the feeder parts, and we succeeded to find a new wave-canal 
type antenna and low-loss contact of U type feeders 
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On the base of the above mentioned improvement, we completed the 
Noe 2 trial set at the beginning of February in 1945. We tried again 
the experiirental flights. In this time the most-visible radius improved 
to about 40-60 Kn, sometimes the reflection images of large objects, for 
instance, high mountains further than 50 Km, appeared. ‘Thus we found 
the set practical at any rate though not so satisfactory. 


Since then we have planned the production of 20 sets, calling 
them Taki-14 Type 1, and in parallel to the production we continued our 
research to improve the set mere and moree 





But the production oompany in xawasaki has often been boribed and 
burnt until the nearly all parts of the sets on the way of production have 
been reduced to asies completely except Noe 3 trial set only. 


In spite of the mortal damages we have planned the production 
again and again, even after August in 1945, but in vain until we met the 
end of Ware On the other hand, we completed a experimental set in our 
ka boratory, improving the transmitter output to above 10 Kw and the all 
high frequenoy circuits to cavity ones. ‘ie expected to call this type of 
set Type Ile 


The most visible radius of this experimental set attained cer- 
tainly to about 70-80 Km. But, before the official trial production, the 
war endede ; 


Still more, we engaged with the fundamental researoh of 10 cm 
(Taki~24) and & om (Taki~34) sets, and have had nearly complete design 
' data except a powerful transmitter magnetron for 5 cme They were dif- 
ferent from Taki-14 only in the two points, ise. the dirensions of high 
frequency circuits and the transmitter valvese 3ut before the start of 
production, the war ended as similerly as above mentioned Type II of 
Taki-14. 


4. The disposal of the sets that we had in our laboratory. As 
above mentioned the fact was that the war ended suddenly before the sets 
were applied for practical use, only finishing the experinents in labor- 
atorye And the faculties of the trial set of Taki~l4 at the end of the war 
as follows; 


Mostevisible radius is about 40-60 Km in Type I and about 70-80 
Km in Type IIe Well, on Avngust 14th in this year, the war situation be- 
oame topo imminent to continue the research in laboratory even for our 
teohnical officers. ‘We were obliged to prepare as we were able to go 
to the front to die--I dare say "to die". == 


Thus at last we partialized and burnt down all our lovely 
sets-~(Please pardon me to say “lovely") with all important documents 
of investigations or experiments, and then we suddenly met the end of 
war before we went to the front as you Imowe I'm very sorry as one 
engineer that we partialized and burnt down to ashes all the sets and 
technical dooumentae I can say with my responsibility that we have 
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knew the war would end on August 15th 
sr forces would land such peacefully 


never burnt our lovely sets if we 
at once, ani ‘ou american army oF 4 
as wo saw actszlly. 


For the reason above mentioned, if we would like to find even the 

of Taki-14, we have probably a chance only at Toshiba-Teushin 
Company, I thinks But frankly speaking I doubt 4% because your bombs 
were too many and tremendous to regidue something without reducing to 


aghese 


&. The circuit diagrams were written by the collection of the 
memories and random notes of my om, but I am convinced to be sure, 
corrects Type Il is different fron Type I only in the high frequency 
eireuits and the oscillator, that is to say, in the former, the HoFe 
circuits were inproved to compk tely cavity-type circuits, and its oscillator 
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TAKI - 12 
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ALTIMETER FOR HIGH ALTITUDE 


Corresponding Allied Designation: ----- 
Technical Characteristics: 2 


Wavelength = 80 cm. (f = 375 MC/S). 200 W. Range 12,000 - 200 M, 
Error + 10%. 


Number Built = ? Number Installed = Some in use, 
Deseri pti.on: 
Taki-ll is a high altitude pulsed type absolute altimeter with a 


neon light indicator, Army electronics personnel agreed that it was a 
highly unreliable instrument. 





Taki-ll High Altitude (Pulsed) Altimeter. 
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| TAKI = 15 
ALTIMETER FOR LOW ALTITUDE 

" Gorresp onding Allied Designation; ---- 

“Technioal Character istioss 


Wavelength » 60 om (375 MC/S). Continuous power output 4 W. 
quency modulation 16 MC/S. Range 150 - 20M. Error 6&%. 


Humber Built s 1000. Number Installed » Many in use. 
Descriptions 
Taki-13 is a frequency module ted CW low altitude altimeter corres- 


ponding to the american equipment AN/APH-1. ‘The Japanese employed these, 
and ao they claim, very sucoessfully in their torpedo bombing attacks. 
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TAKI = 4 
RECORDING WAVE COUNTER MEASURING APPARATUS 
Corresponding Allied Designation; ---- 
Technical Characteristics; 


Wavelength = 71.6 Me Gain 100 db. Range 260 kn. 
Acouracy cf wavelength computation + 1%. 


Number Built = 10. Number Installed = 6. 


Desoription: 


‘Taki-4 is an RCM search receiver covering the range of 7 tc 1.5 meters. 
The cam mechanism operating the local oscillator connections sweeps through 
the entire band in one second, and any signals picked up are marked on a 
helical spark tape recorder geared tc the sweep mechaniam which shows the 
time and wavelength ef any signals received. A necn light flickers when 
any signals are being recorded. In alternate seconds the receiver is 
awitchec to a hand tuned local oscillator sc that any spot of the frequency 
spectrum can be examined continucusly. The signals in this case are 
ewitched to a variable sweep cathode ray tube on which the pulse form, 
width and repetition rate can be estinated. 
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TAKI - 5 
WAVE COUNTER MEASURING APPARATUS 
hate eeeeterrtmeiemenmetnmanttm anne or a 


Corre spond ing Allied Designation; ---- 


Technical Charactwristica: 


Wavelength « 4.5-1.6 M. Receiver pain 120 db. Range &60 ym. 


Acouracy of wavelength computation + 1%. Accuracy of determining 
direction + 5° at 200 Km. a 


Numbsr Built = 30. Number Installed « Doubtful if any. 


Descriptions 


Taki~5 is a search receiver covering the 1.6 to 4.5 meter band, 
primarily designed for homing on interoepted signals. Azimuth is deter- 
mined by lobe switching the receiving antema pattern, and matching the 
remlting pip heights on a cathode ray tube. 





TAKI~6 Search Receiver with Plug In Tuning Units 
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Taki-5 Search Receiver « with Tuning Unit 
‘Withdrawn e 
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Taki-5 Antenna Switch Detail. 
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TAKI = 6 







SIMPLE WAVE COUNTER KEASURING APPARATUS 


Corresponding Allied Designation: come 
Techvical Characteristioss 














Wavelength s 7. M=-008 Me Guin 110 db. 
Acouracy of wavelength computation + 1%. 


Range 30O Kee 






Nuaber Built s 30 Number Installed » 6 


This is a simple receiver tunable by hand over a range of 7 metere 
to 80 om. Signal reception is noted on a neon tube. A meter reads 
averaged signal strength received, giving an estimate of the pulse 
repetition rates 
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TACHI = 30 






WAVE COUNTER MEASURING APPARATUS 


Corresponding Allied Designation; ---- 







‘ Technical Characteristics; 


Wavelength = 70-3 cm. Gain 40 db. Crystal detector. Range 50 Ke 
Accuracy of direction + 3°. 







Number Built « 30. Number Installed = 2 usec for Ground Observinr. 
Description; 


This is an unusual RCM search receiver working in the centimeter 
range. A Wide band dipole antema is mounted at the focus of a para- 
bolic reflector, and a crystal detector is associated with it by very 
short leads. A 4 stage audio amplifier brings up the signal lcud enough 
to be heard in earphonese 
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TAKI = 8 AND TAKI ~ 28 
WAVE DISTURBERS 
Corresponding Allied Designations: ---- 
Technical Characteristics -- TAKI-8: 


Wavelength » 7-1-5 He. Continuous 50 W. Impulse 600 W. Automtic 
or manual synchronizer. 


TAKI-23: 
Wavelength = 1.60.8 Me Continuous 10 W. Impulse 200 W. 


Number Built; Taki-8 s 10. Number Installed « Taki-8 a few. 
Taki-23 » 5. «= Taki 235 = 0. 


Descriptions 


These are two spot jamming equipments covcring the range from 80 om 
to 7 meters. <A receiver is so arrangec that when a signal is found it may 
be amplified up and used to key the jamming trananitter. Although “spoof- 
ing™ could have readily been arranged on these sets, there was no delay 
device built in them. The received signal may be viewed on a cathode ray 


tube¢ The jamming signal may be either pulsed or continuous; no arrangement 
is provided for viewing the received signal through the jammers output when 
continuous wave transmission is being used. Horizontal dipoles with re- 
flectors, one for reosiving and one for transmitting, are located under 
opposite wings of the plane. Total weight of both sete; 210 lbs. 





Takie23 "Disturber® 








MICROWAVE "DIGTURBER" 


Corre sponding Allied Designation: ooee 
Technical Characteristics; 


Tachi-S6s; f= 350 to 1200 MC/S. 20 watts (We 
PRFs 2000-6000. Weight 800 ibs. 


Tachi-S5B; f= 10,000 MC/S. 


Number Built; Tachie36A, one experimental model built Decemd. - 1944; 
Tachi-35B, one under construction. 





Desoription: 


Both Tachi-854 and -S5B were -round based jammer tranemitters powered 
by magnetrons. Tachi-S5B was especially designed to operate against Aneri- 
oan B-29 APQ@-15 radars. Tho first model was scheduled to be canpleted by 
15 September 1945. 
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TACHI = 200 AND TAKI = 200 
INDUCELENT OF SPECIAL FIGHTER 
Corresponding Allied Designation; ---- 


Technical Characteristics; 





fs» 200uC/s. Accuracy of direction + 5°. Ground seotion partly 
modified version of Model 4 locator. Semi-automatic oontrol or 
course indicator planned for airoreft componente 


Nusber Built «= 0. Number Installed « 0. 


Descriptions 


Taohi-200 (with Taki-200) is a proposal, with both pulsed and CW 
versions, for guiding a special high speed rocket fighter up a radar beam 
for the purpose of making interoeptions. The transmitter of the pulsed 
system would be of the Tachi-31 type sending cut a strong lobe with a 
circular orbit about the central pointing axis of the antema. Super= 
imposed on the transmission would be a synchronizing pulse to keep a 
rotating brush in the airborne reosiver in step with the ground lobing. 
The strength of the lobe viewed in the plane in all four quadrants would 
be indioated on differential elevation and azimuth meters. By means of 
these, pilot is expeoted to “stay on the bsam." 


The airoraft for this job was suppcsed to have been built last 2 
March; but it was never available for experimental flight. 


The C.W. system for guiding a “flighter" up a radsr microwave beam, 
employed a soheme of switching lobes with different audio tone p.refs'se 
These when heard by the pilot in the plane (or seen on a differential 
indicator ) would tell him which move to make to get back in the center 
of the beam again. (This plan is not too dissimilar to one that was 
being flight tested as the war enced by 2d and 3d Operations Analysis 
Sections (Det), Thirteenth Air Force, in which close support bombers 
were to fly up an SCR-584 beam, the azimuth error signals received on 
the ground being translated to AN signals for the pilots guidance ). 
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TASE - 100 


AUTOMATIC ADHERING APPARATUS FOR BOAT 





Corresponding Allied Designation; ---~- 
Technical Characteristics: 


i 

i 

| Wavelength © 45-765 Me Effective distance 3 Km. Indioator of 
j Taki Mk & omitted and auto control device attached. 


Number Built « An experimental model only. Number Installed =» 0. 


Descriptions 


This device built around the Taki-5 homing search receiver was ex- 
pectec to be installed on explosive loaded motorboats to guide them auto- 
matioally towards an enemy ship anitting radar signals in the prescribed 
bande A differential ampliffer controlled by the relative strengths of 
received signals in the two aziruth lobes would operate a steering motor 
which in turn would keep the boat on a pursuit course toward the enemy 
ship. 
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bi. AX¢MENT OF. THE AIR rORCo 
AIR INTELLIGENCE AGENCY 


AN-895 &92 


MF AORANDUM FOR DTIC-BCR ERRATA 17 January 1994 


FROM: NAIC/MSIR 
4115 Hebble Creek Rd Ste 14 
Wright Patterson AFB OH 45433-5618 


SUBJECT: Freedom of Information Act (FOIA) Request, Case I-FASTC 
93-37 


1. Reference your letter 22 December 1993 and 18 October 1993 NAIC 
letter, same subject. 


2. NAIC OPR has reviewed docuzents AD @95991' Volume I, AD iia 
Volume II and AD 898893 Volume III and ontecalned that the records 
are fully releasable. 


er, 





3. The documents identified above may be released to future 
Freedom of Information Act requesters. 


MasLypuue Uf. Haren 


YENKE A. HARRISON, GS-11, USAF 


ERRATA AD-895 &92 Chiat, reedom of Information 


Information Management Operations 


Attachment: 
1. OPR Comments 
2. Releasable Documents 


ve 












DEPARTMENT OF. THE AIR conc 
AIR INTELLIGENCE AGENCY = ee < 


MEMORANDUM FOR DTIC-BCR ERRATA 17 January 1994 


FROM: NAIC/MSIR 
4115 Hebble Creek Rd Ste 14 
Wright Patterson AFB OH 45433-5618 


SUBJECT: Freedom of Information Act (FOIA) Request, Case I-FASTC 
93-37 


1. Reference your letter 22 December 1993 and 18 October 1993 NAIC 
letter, same subject. 


2. NAIC OPR has reviewed documents @iggitiii Volume I, AD 895892 
Volume II and and determined that the records 
are fully releasable. 


3. The documents identified above may be released to future 
Freedom of Information Act requesters. 


YEN) pre aa lees Soe USAF 
hief Inf tio 
ERRATA AD-295E93 Taisen sinaGennnt CORE Ati ana 


Attachment: 
1. OPR Comments 
2. Releasable Documents 


~ 


DEPARTMENT OF THE AIR FORCE © 
AIR INTELLIGENCE AGENCY 


MEMORANDUM FOR NAIC/DXL » 6 January 1994 
FROM: NAIC/MSIR ER RATA 


SUBJECT: Freedom of Information Act (FOIA) Request R-FASTC-93-37 


1. The attached FOIA request is forwarded for your review and 
releasability. 


2. It is regards to a previous request from Mr. Edward Kettler for 
paper copies of documents AD 895891 Volume 1, AD 895892 Volume 2 
and AD 895893 Volume III entitled "A Short Survey of Japanese 
Radar." No documents were located in NAIC per telecon with DTIC, 
the request was forwarded to them. DTIC lacated the requested 
documents and has forwarded them to NAIC for review and release 
determination. 


3. Please ensure the branch chief signs the Ist Ind and records 


the time expended on DD Form 2086. After completing the required 
actions on this request, please call extension 77236 for pickup. 


ERRATA pet thea 


JOHN A. MCGUIRE, MSgt, USAF 
Asst Chief, Freedom of Information 
Information Management Operations 


3 Attachments 
1. AD 895891 Volume 1 
2. AD 895892 Volume 2 
3. AD 895893 Volume 3 
lst Ind, NAIC/DXLA DATE: 6 Jan 94 
TO: NAIC/MSIR 
1. The following apply: 
_x Records are fully releasable. 
Records should be: 
__. Fully denied under: _ Partially denied under: 
Exemption: 1 2 3 4 5 6 7 8 9 
2. Individual who worked this request/point of contact: 
Name: Sherry Jennings 


Office Symbol: DXLA 
Phone number (black): 72435 





3. Remarks: 


t 
TA L. MEL ER euEHTS® & ACQUISITION BRANCH ; 





